MATHG6103 Differential & Integral Calculus
MATHG6500 Elementary Mathematics for Engineers

Problem Sheet 3 Solutions

1) Differentiate the following functions:

f'(x) = 2z — 32°
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g'(z)=4- 5337%
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c) h(z) =cosz
B (z) = —sinz
d) i(z) =1
i(z) =2 "
i'(z) = —x2
—1
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e) j(x) = 359217

§'(z) = 359 - 17z'6
= 610326
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g) l(z) = cos®x

d
I'(x) =2cosx - o [cos z]
x

=2cosxr-—sinz

= —2coszxsinz

h) m(x) = cosxsinx

m/(z) = cos T [sin x] + sin i [cos x]

=cosxcoszr +sinx - —sinx

= cos?z —sin’z

i) n(z) = xzsinz

n'(z) = T [sin x] + sin T [z]
=xcosr+sinx-1

=xcosx +sinx

j) o(z) =322 +8

(NI

o(z) = (32% + 8)

1 d
o (x) = 5 (32 + 8)7z - - [30% 4]
1
= 5(33:2 + 8)_% - 6z
6x

2v/3x2 + 8

2) Differentiate the following functions:



a) p(x) = cos(z + 3)

p'(z) = —sin(x + 3)
b) ¢(z) = 23sinx

¢'(x) = 32’ sinz + 23 cos x

c¢) r(z) = sin(2? — 1)

' (x) = 2z cos(z? — 1)
d) s(z) =xsinzcosz

s'(z) = sinz cosz + x cos’ z — zsin’ x

e) u(x) =sin”x

v/ (z) = 2sinz cos

f) v(x) =sin?x cosx

2 3

v'(z) = 2sinx cos® x — sin® x

g) w(x) =+/sinz + cosx

cosx — sinzx

2v/sinx + cos

w'(x) =

y'(x) =2 (mlo — 2?sin ) (101’9 — 2z sinz — x% cos )

3) Find the  co-ordinates of the points where f’(z) = 0:
a) f(z) =sinz

f'(z) = cosx

cosz = 0 when: 5 5 .
™ ™ ™ ™
r=Ey EEEG

b) f(z) = 22> — 1522 + 362 — 8



f(z) = 62% + 302 + 36
622 + 30z + 36 = 0 when 22 + 52 + 6 = 0 which is when:

r=-3or —2
c) flx)=2° -9z
fl(z) =322 -9
322 — 9 = 0 when:
r=+V3

d) f(z)=sinz+=z

f(z) =cosx+1

cosx + 1 =0 when cosx = —1 which is when:

r = *m, £3r, £57, £, ...

S

e) flz) =2 — & —8a% 4 162 + 42
fl(z) = 2% —2? — 16z + 16
23 — 2% — 162 + 16 = 0 when:

r=—4orlor4

Challenge: Use the product and chain rules to show that:

d <f<x>) _ [(@)g(@) — f(a)g ()
dr \ g(a) (9(2))?




f'(=)

—f(x)g'(x)




